Intelligent solutions
for digital transformation
We help companies unlock the value of their data
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About Aligned Research Group (ARG)
Who we are
Aligned Research Group (ARG) is a fast-growing data science company.
Expertise
We focus on secure, highly available, scalable systems to process huge
data. Our solutions control about ¼ of the world’s data traffic,
processing 5 million requests per second in real-time.
Talent
Our seasoned AI experts and data scientists not only create innovative
business solutions, but also collaborate in groundbreaking research at
world-renowned institutions such as EPFL, Samara Medical University,
and Yale, and the Breakthrough Initiatives space exploration projects.

ARG team members and our Porto office’s mascot

Global presence
We implement a follow-the-sun model to support our customers 24/7,
with offices in Silicon Valley, Porto (Portugal), Hamburg (Germany) and
St. Petersburg (Russia). We have many years of experience working with
globally dispersed teams while maintaining a high-level of productivity.

Core competencies
We have gathered an experienced team of data scientists, data engineers,
software developers, DevOps, SecOps and solutions architects who can:

1
2
3

Build, train and productize AI models

Scale systems to process millions of data entries per second
Build an orchestrating system for monitoring and maintaining thousands of nodes

4

Collaborate closely with engineering, product and stakeholders to
identify requirements and build data lakes, analytical pipelines
and a machine learning platform on top of it all

5

Setup, manage and maintain parity across dev, staging and
production environments in cloud infrastructure

6
7

Prototype and develop cloud-native architecture solutions
Write and test high-quality, maintainable code

Our tech stack includes
1

Python, Java, Scala, C/C++, Golang

2

Docker, Kubernetes, OpenStack, Ansible, Puppet,
Chef, Jenkins, IaaC (Groovy), Airflow, Luigi

3

AWS, GCP, Azure, Alibaba Cloud

4

Prometheus, Grafana, Kibana as monitoring systems
and dashboards

5

Vertica, MemSQL, HBase and other OLAP solutions

6

Elasticsearch, MongoDB, Redis in the NoSQL world
Postgresql, MySQL and Oracle in the RDBMS world

7
8

Hadoop stack, including Spark, Kafka, as well as
“more real-time” solutions like Flink
Our engineers are Red Hat and Kubernetes certified

Our commitment to you
Supporting your business goals in the most flexible manner

1

Our initial team usually comprises 3 engineers

2

We begin with one week of tech audit, to gain an understanding
of your SDLC environments and business culture

3

We work with your infrastructure (messenger, git, Jira,
wiki, VPN, mail-server, etc.) and adhere to all policies

4

Flex schedule: our specialists are always available
for meetings and urgent issues

Partnerships
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Analytics

Accomplishments and expertise
1

Vibrant visualizations and real-time dashboards showcasing data aggregated from multiple sources.

2

Ultrafast webpage crawler/validator with a throughput of more than 4,000 URLs per second.
It works with different Internet protocols, tracks redirects, checks SSL certificates, and uses TOR
network to avoid being blocked by ISPs. Mostly used to filter out broken/outdated URLs from
security lists.

3

Unsupervised website classification and clustering based on machine learning algorithms and graph
theory. It enables our customers to have an initial guess of what is a new emerging Internet domain
without manually checking it.

4

Extensive experience in filtering and aggregation of huge streams of diverse Internet query types.
We are proficient on a full repertoire of data science tools and know how to ask well-posed
questions about data, enabling fast answers.

5

Our data science team does not only create single-use scripts but makes scalable solutions with
long-term support.

Data Visualization that drives revenue
A real-time live dashboard that communicated more than content.
It changed the conversation.
This live dashboard created for
Nominum displays real-time
malware detection with millions of
events processed per second.
Every single time it was shown to
telecom execs, it changed the
conversation to how incredible the
real-time engine was.

https://blogs.akamai.com/domain-quarantine.mp4

It became a powerful sales tool that
enabled Nominum to close several
multimillion dollar deals with telcos.

Hot Cache for dramatic efficiency increase
Focusing on relevant data
Lambda Architecture implementation to simplify
streaming analysis at scale
● Vertica cluster contains raw data and is used
as a “source of truth”
● Data is preserved for a certain period while
it’s considered relevant
● Aggregations on a real-time data stream
yield a 90% reduction in SecOps anomaly
investigation time
● Data Science team has direct access to the
latest data in a structured format, instead of
having to write MapReduce jobs
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Artificial Intelligence

Artificial Intelligence expertise
Research – more than 100 papers published, including 4 monographs
ascertaining our expertise in the field; lectures at IEEE and ACM conferences;
research collaborations with EPFL, Yale and Samara University on computer
vision and pattern recognition.
Image processing – expert team in medical image processing (MRI and CT
modalities); wide range of stitching, registration and segmentation tasks;
object detection and recognition incl. Convolutional Neural Network (CNN)
approach.
Neuro-linguistic programming (NLP) – text similarity (find articles on the same
topic from different sources); high quality machine translation from English to
Russian using deep neural network; image and video captioning in English and
Russian using neural-network; automatic speech recognition (speech-to-text
transcription) and diarization in English and Russian.
Predictive analysis solutions created for companies in multiple verticals
including Smart City, Metallurgy, Oil & Gas, and Chemical Industry.

AI/VR application in Banking
Virtual News Anchor

ARG created a photorealistic human avatar
for Sberbank, a leading European bank.
Powered by ARG’s text-to-face technology,
the human avatar can be created from any
person, and function in real time.
Deep neural network trained with videos to
generate realistic head and facial muscle
movements in a human avatar
from typed text
Cloud video processing module
combines text to voice & text to face
into HD video stream

https://youtu.be/MkMR0EiG4uc

Can be done in any spoken language

Virtual News Anchor highlights
Designed a neural network architecture, and trained it with
videos to generate realistic head and facial muscle movements
in a human avatar in response to any spoken language.
Accelerated rendering by 83 times to enable real-time video
generation.
The bank received a full stack of production-grade ML
container-based solution with RESTful API and backed by Redis
for minimal latency, concurrent deep learning-based image
processing.

This was a good example of real-time AI/ML implementation.

Complex Data Visualization
Empowering Humans with Artificial Intelligence
AI can turn multidimensional data
into intuitive visualizations to help
humans understand complex data.
ARG created a 3D rotation model to
represent clusters of malware from
data in the order of dozens of
dimensions.
This is an impressive implementation
of unsupervised learning, where no
human interaction was required to
train the machine learning model.

AI solution for Eurasian Resources Group
On-prem data processing for remarkable savings
Problem: High waste of expensive aluminum fluoride used to
control and stabilize the electrolyzer temperature.
Data source: Aluminum production control system sensors, raw
material supply information, technical inspection and repair logs,
output product analysis, weather information (200 unique
parameters streamed to on-prem data center).
ARG Solution: A real-time predictive model forecasts electrolyzer
temperature and recommends precise increments of aluminum
fluoride, at the right time, to stabilize electrolyzer temperature and
minimize aluminum fluoride consumption. Our AI model training
reduced the number of required dataset parameters from 200 to
50. The final model is a result of rapidly prototyping +20 models,
and taking advantage of on-prem computational resources.

Impact: Aluminum fluoride savings of up to 20% !

AR-based Surgical Assistant
Surgical navigation & visualization system
Our team built the AR component of a
Surgical Assistance System that:
• creates 3D-models of internal organs
• aligns stored images with camera input
• guides surgical procedures

Our technology proved to be precise and reliable,
assisting more than 200 surgical procedures in
20 medical centers, including clinics in SaintÉtienne, France and Düsseldorf, Germany

Innovative technologies in our Surgical Assistant

Tibial Tumor Surgery
(Saint-Étienne, Fr.)

● Medical image processing library, including ML-based features such as 2D object segmentation
(bone, soft tissue, vessel), 3D segmentation (soft tissue), 4D brain perfusion, tumor detection, realtime image registration, and statistical shape modelling.
● 3D pre-surgical visualization of patient’s body and inner tissues based on DICOM in MRI or CT
modalities.
● Video-capturing and AR rendering systems based on simultaneous work of stereo cameras, viewpoints and lidars.

Imaging technology for deep space exploration
Ad Astra: Are You Ready? Yes, We Are Ready!
The Breakthrough Starshot initiative will send thousands
of laser-driven sail nanosatellites to the Alpha Centauri
star system 4.37 light-years away at ¼ the speed of light.

Nano-satellites need to capture images of planets and
send them back to Earth.
ARG worked on the imaging technology for this project:
http://challenges.centauri-dreams.org/18?page=2

Published in a groundbreaking paper at IEEE Conference
on Computer Vision and Pattern Recognition (CVPR):
https://ieeexplore.ieee.org/document/7301373
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DevOps

Infrastructure that Enables Innovation
Consistent workflows are key
Data Science can produce outstanding benefits
if there is an environment suitable for
experimenting and testing hypotheses, and a
stable process to convert these ideas into actual
maintainable products.
We create consistent workflows our customers
can rely on from insight to model. Our approach
is technology-agnostic and based on a set goal.
We handle all the DevOps and SRE (Site Reliability
Engineering) complexity, so you can focus on
innovation.

We enable CI/CD pipeline automation
… to address all issues

What OS is supported?
Who maintains versioning?

Repository

Who writes scripts for this?

Code

Testing

Packaging

Deployment

Developer
How to recreate the proper environment
for integration testing?
How to provide high availability, zero
downtime, easy updates?

GPU resource balancing for REG.COM
Balancing cloud usage of limited GPU resources
by a large number of data scientists

1

Kubernetes cluster with pre-built
docker containers for a variety of
typical processing tasks

2

Shareable storage to simplify
data uploading

3

Logging and analysis of GPU
resource usage to enable
more accurate billing per user

4

Django based administration console to
manage system and user sessions

Data processing pipeline
Our approach
1

Old Hadoop-based batch
processing is converted into a
set of microservices listening to
a stream in real time.

5

2

All architectural components have
a well-documented API and are
easily replaceable.

1

3

A set of dashboards is created to monitor both
infrastructure and business metrics.

4

4

Lambda architecture provides resilience and
Kubernetes provides a certain level of fault-tolerance.

5

Data is encrypted both in transit and at rest, and
anomalies are monitored manually by an incident task force.

2

3
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Security

Expertise
Trusted by a cybersecurity leader, Akamai Technologies
On-prem data center and cloud security administration
Security Operations
SOC-as-a-Service to handle cybersecurity threats with real
time traffic analysis of millions of events per second
Fraud prevention analytics ⎼ data analysis for fraud signals

Malware reverse engineering ⎼ mobile Android
Anomaly detection and response ⎼ employing advanced
data analysis techniques to find anomalies in data and
address them accordingly

Establishing and enforcing PII-related security policies

Accomplishments
1

Anomaly Detection system built in collaboration with our Data Science team deployed at
Akamai. Our SecOps team continuously performs in-depth analysis of the anomalies found.

2

Android malware reverse engineering provides our client with intel on how the malware
operates as well as the artifacts it accessed, such as IP-addresses, domain names, etc.

3

Product security incident response, where our SecOps team continually monitors call-home
traffic from our client’s software solution and handles any inconsistent or unexpected behavior.

4

Large analysis of traffic patterns behind major streaming services and video games with online
capabilities in order to ensure that our client’s DNS-based solution is able to catch all the traffic,
including the streaming traffic itself which seldom relies on DNS.

5

Our SecOps experts regularly develop bespoke tooling tailored to specific project needs, as well
as in collaboration with other ARG teams and client teams.
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Telecom

Solid experience with Telecoms
ARG helps telecoms make sense of their networking data.
Our team has unique telco DNS analytics expertise, and
successfully applied it to solving issues with cybersecurity,
customer churn, and targeted promotions.

We understand telecommunication companies’ unique
challenges, and know their terminology and processes.
Telcos routinely ask vendors, such as Lenovo, to bid on their
infrastructure RFPs.
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ARG can add a layer of telco-specific data processing
expertise to support Lenovo in winning those bids.

Parental Control for the UK Market
A winning telecom solution
UK regulation requires mobile network operators (MNOs) to provide
a default-on filter for adult content. Shielding children from
unsuitable content shows that a brand takes online-safety seriously.

ARG created a DNS Analytics Framework for real-time data to enable
parental control by mobile network operators (MNOs).
This solution was created for Nominum’s RFP response to a Tier 1 UK
telecom, and was far superior than the competitor’s. It eliminated
mis-categorization of websites to prevent overblocking and
underblocking.
Nominum won multiple bids, and ARG’s solution was adopted by
several UK telecoms.

Proving our Parental Control is Best in Class
Superior Results
Nominum
Personal
Sites (10)

Nominum
Social
Networking
(14)

Nominum
Competitor
Entertainment
Social Networking
(41)
(34)

Nominum
Computers and
Technology
(89)

The Problem
• The telecom was dissatisfied with the quality of its Parental Control service
• We had no access to the lists of categorized internet sites used for protection
• We had to prove that our solution had higher precision and broader coverage

Our Approach
• A Raspberry Pi with remote access was placed in a registered household with
the telecom’s parental control turned on
• We built an environment that automatically register the user experience when
visiting a website.
• We created a list of the top 500 UK websites based on DNS traffic, and ran
them through both Nominum's and telecom's Parental Control services.
• We compared the results and presented them as a Venn diagram (left).

Results
• Nominum's Parental Control proved to have higher precision and broader
coverage to eliminate under-blocking and over-blocking.
• The telecom was impressed with our resourcefulness to obtain data on the
competing solution.
• Our results were easily reproducible by the telecom's engineers.
• Our report helped Nominum win the telecom’s bid for Parental Control.

CONTACT US
info@alignedresearch.com
20 S Santa Cruz Ave #300, Los Gatos, CA 95030, United States
+1 415 889-8222

Neuer Wall 50, 20354 Hamburg, Germany
+ 4940 228 58756
Av. do Mal. Gomes da Costa 1131, 4150-360, Porto, Portugal
+351 91 224-6687
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